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Abstract. In this work we have evaluated the changes that occur in ECG conformation depending on 
body position in dogs.  We have evaluated ECG in dogs under 20 kilo. We have assessed the main 
ECG parameters in standing position and sternoabdominal recumbency reported to right lateral 
recumbency, which is considered the ideal position for ECG assessment. The parameters evaluated 
were: P wave amplitude, PR interval, R wave amplitude, and T wave amplitude.  P wave amplitude 
was changed in four of seven cases.  PR interval has presented abnormalities in five of seven cases. R 
wave amplitude was associated with changes in six of seven dogs. T wave amplitude also suffered 
changes.  These results confirmed the presence of differences between these three ECG positions, 
therefore it is recommended to asses ECG in right lateral recumbency. 
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INTRODUCTION 
 
ECG assessment is a mandatory part of heart investigation tolls. It provides critical 
information on a number of changes in the electrophysiological function, in particular the 
effects of a test compound on cardiac rhytmicity, conduction, depolarization and 
repolarization, which cannot be assessed by other methods (Hanton, 2006).  The ECG is also 
important because, evaluating waves amplitude, we obtain information about heart 
morphology (low sensitivity and moderate specificity). Atrial and ventricular dilation could 
be related with the amplitude of P and R waves. Standard position for ECG evaluation is right 
lateral recumbency (Scurtu, 2010).  There are particularly cases when recording ECG in right 
lateral recumbency is impossible, and ECG is performed in other positions (standing or sitting 
positions). These are sometimes necessary in large or aggressive dogs, in dyspneic animals, or 
for practical convenience (Rishniw, 2002). In cats, there are no differences in ECG recorded 
in either right lateral recumbency or sternal recumbency (Grompf, 1979). 
The aim was to evaluate ECG changes in dogs depending on recording position. We 
have evaluated 3 positions: right lateral recumbency (standard ECG position), sitting and 
standing position. 
 
MATERIALS AND METHODS 
 
We have evaluated 7 dogs of different breeds, with body weight below 20 kilo b.w., 
and below 8 years age. All the patients were clinically examined, and we also performed 
ultrasound exam of the heart. Patients with any intercurrent disorders were excluded.  
All the patients with cardiac murmur and with cardiac morphology abnormalities 
weren’t included in the study. For obtaining a real ECG, the skin area was clipped and we 
applied jelly for better conduction. The sites were for the front legs anterior part of elbow 
area, for the rear legs patella area and left sided of the thorax in the fifth intercostals space.  
For each patient, the front legs were maintained straight, and rear legs were kept 
semiflexed. Parameters investigated were P wave amplitude, PR interval length, R wave 
amplitude and T wave amplitude. For each parameter, we determined ten measurements. 
We have used a Schiller AT-Vet device. Statistic analyses were performed using Excel 
program. 
 
RESULTS AND DISCUSSIONS 
 
In case of P wave amplitude, there are statistically significant differences in four of 
seven dogs included in the study. Two of seven dogs presented statistically significant 
differences both in standing and sitting positions compared with standard position. Also, one 
dog had changes only in standing position and other only in sitting position (Tab. 1).  
Tab. 1. 
 
P wave amplitude (mV/cm) variation 
 
 Sitting TTEST Right lateral 
(standard) 
TTEST Standing 
Dog 1 0.34±0.051 P<0.001 0.25±0.052 P<0.5 0.3±0.081 
Dog 2 0.195±0.001 P<0.5 0.2±0.04 P<0.01 0.195±0.043 
Dog 3 0.245±0.036 P<0.01 0.205±0.015 P<0.001 0.285±0.033 
Dog 4 0.16±0.039 P<0.5 0.165±0.057 P<0.5 0.18±0.058 
Dog 5 0.3±0.023 P<0.5 0.32±0.034 P<0.5 0.305±0.049 
Dog 6 0.29±0.128 P<0.5 0.295±0.043 P<0.5 0.27±0.091 
Dog 7 0.37±0.048 P<0.01 0315±0.033 P<0.05 0.355±0.043 
 
Evaluating PR interval length, we observed that five of seven case presented statistically 
significant differences. The changes were encountered in three dogs in standing position 
compared with standard position, and in two dogs in sitting position compared with standing 
position (Tab. 2). Probably, the most consistent changes between these three positions were 
found in case of R wave amplitude. Six of seven dogs presented statistically significant 
differences both in standing and sitting positions compared with standard position (Tab. 3). 
Tab. 2.  
PR interval length (seconds) 
 
 Sitting TTEST Right lateral 
(standard) 
TTEST Standing 
Dog 1 0.09±0.008 P<0.5 0.09±0.006 P<0.05 0.091±0.005 
Dog 2 0.109±0.008 P<0.5 0.113±0.009 P<0.05 0.106±0.006 
Dog 3 0.088±0.006 P<0.5 0.085±0.005 P<0.05 0.081±0.003 
Dog 4 0.108±0.007 P<0.5 0.104±0.005 P<0.5 0.103±0.006 
Dog 5 0.121±0.005 P<0.5 0.118±0.006 P<0.05 0.124±0.008 
Dog 6 0.08±0.004 P<0.05 0.084±0.005 P<0.01 0.072±0.007 
Dog 7 0.085±0.008 P<0.05 0.094±0.008 P<0.5 0.097±0.008 
  
Tab. 3.  
R wave amplitude (mV/cm) variation 
 
 Sitting TTEST Right lateral 
(standard) 
TTEST Standing 
Dog 1 1.71±0.073 P<0.001 1.33±0.048 P<0.001 1.57±0.067 
Dog 2 1.65±0.097 P<0.001 1.83±0.082 P<0.001 1.7±0.047 
Dog 3 2.36±0.107 P<0.001 2.01±0.073 P<0.001 2.28±0.063 
Dog 4 1.32±0.042 P<0.01 1.24±0.069 P<0.001 1.37±0.082 
Dog 5 2.04±0.051 P<0.01 2.13±0.082 P<0.05 2.19±0.056 
Dog 6 1.07±0.048 P<0.001 1.445±0.049 P<0.001 1.1±0.105 
Dog 7 2.73±0.115 P<0.5 2.78±0.063 P<0.5 2.8±0.066 
 
Tab. 3. R wave amplitude (mV/cm) variation 
 
Statistically significant differences were found also in case of T wave amplitude. Five 
of seven dogs presented statistically significant differences; four of seven both in sitting 
position and standing position compared with standard position, and one dog of seven only in 
standing position compared with sitting position (Tab. 4.). 
Tab. 4.  
T wave amplitude (mV/cm) variation 
 
 Sitting TTEST Right lateral 
(standard) 
TTEST Standing 
Dog 1 0.2±0.01 P<0.001 0.14±0.031 P<0.5 0.17±0.058 
Dog 2 0.245±0.043 P<0.01 0.19±0.021 P<0.01 0.235±0.041 
Dog 3 0.14±0.031 P<0.5 0.13±0.034 P<0.5 0.135±0.024 
Dog 4 0.195±0.015 P<0.05 0.22±0.042 P<0.05 0.185±0.047 
Dog 5 0.28±0.025 P<0.001 0.185±0.024 P<0.001 0.275±0.048 
Dog 6 0.37±0.053 P<0.5 0.335±0.047 P<0.5 0.335±0.078 
Dog 7 0.54±0.069 P<0.05 0.62±0.075 P<0.05 0.54±0.08 
 
 Approaching of the patients suspecting to suffer of cardiac affection is not complete 
without ECG assessment. ECG evaluation implies to respect some criteria, this way the 
results obtained are real. There are some limit situations when the patients can not adopt 
standard ECG’s position (right lateral recumbency), particularly situations when doctor’s 
understanding capacity is pushed to the limit.  
 Increase of P wave amplitude could be correlated by changes of right atrium 
morphology (dilation) or by pulmonary disease. P wave changes were well defined in all three 
positions. These changes of P wave amplitude in our study are in reference range limit (P<0.4 
mV), so, it would be less probable to misunderstand these changes as morphological changes 
of atrium. The maximum P wave value in our study was in dog seven, where amplitude of P 
wave in case of sitting position was 0.37±0.048 mV/cm, while the amplitude of P wave in 
standard position was 0.315±0.033 mV/cm. In Beagle, the amplitude of P wave suffered 
changes in standing position compared with the situation when dogs were suspended in a 
hammock (Hanton, 2002). The variability of the P wave was decreased when the dog was in a 
hammock. The cause for this difference is unclear, but a change in forelimb position affects 
the amplitudes of ECG waves (Detweiler, 1981). Also, Ettinger (1970), underlines the 
connection between heart rate (HR) in P wave amplitude, therefore, a correction for HR may 
be necessary when interpreting changes in P wave amplitude. When HR is slow, the P wave is 
smaller. When heart rate is faster, during intervals of excitement, the P wave is taller (Moise, 
1998). Increase in the P-wave amplitude also correlates with compensatory tachycardia 
occurring in dogs treated with high doses of vasodilators. Also, Coleman (2005), observed 
difference in P wave amplitude, between standing position and right lateral recumbency. 
 The passing of depolarization wave from atrium to ventricles represents PR interval. 
Five of seven dogs studied, suffered statistically significant differences; three dogs presented 
differences in standing position compared with standard position. These increase of length of 
PR interval are in reference range, so, the diagnosis of 1st atrioventricular block is less 
probable. Changes of PR interval are also indicated by Hanton (2002) in Beagle. In this breed, 
differences are observed also between different strains, in case of same recording position. 
There is a relationship between PR interval and heart frequency. This relationship between 
heart rate and P-R probably originates mainly from the dependence of both parameters on the 
autonomic system. The sympathetic system increases the heart rate and the velocity of 
atrioventricular conduction, and therefore shortens P-R interval, whereas parasympathetic 
system has the opposite effects (Hanton, 2002, Furukava, 1997). 
Probable the most evident changes between these three positions were founded in case 
of R wave amplitude. It is well known that R wave amplitude bigger than 2.5 mV in dogs less 
than 20 kg, could be associated with left ventricular dilation. It is interested that, six of seven 
dogs had statistically significant differences between positions evaluated. So, comparing 
standard position in some dogs R wave amplitude increases in sitting position, in other the 
highest amplitude was in standing position and in other in standard position. Unfortunately, we 
haven’t founded any formula that could be applied, to be able to predict these changes. The P 
wave amplitude was higher than 2.5 mV only in one case. R wave amplitude is observed by 
Coleman (2005), who evaluated ECG aspects in two positions (sitting position and sterna 
recumbency). Compared with measurements in right lateral recumbency, the sitting position 
resulted in increased R-wave amplitude in lead I and decreased R-wave amplitude in lead III. 
Compared with measurements in right lateral recumbency, sternal recumbency resulted in 
increased R-wave amplitude (lead III) and decreased R-wave amplitude (lead aVR). 
Changes of P wave amplitude were observed by Rishniw (2002), who observed in 
ECGs from dogs in standing position increased R wave amplitudes in leads I and II, and 
decreased R wave amplitudes in lead III when compared with recordings obtained in right 
lateral position. ECGs from dogs in left lateral position showed increased R-wave-amplitude 
in leads II and III when compared with recordings obtained in right lateral position. These 
changes are explained by authors through changes of heart position into thorax, changes that 
lead to mean electric axis (MEA) change. 
T wave amplitude changes are founded in five of seven dogs. Some authors (Tilley, 
2002, Martin, 2007) indicate that T wave should be positive or negative, but no more than ¼ 
of R wave. T waves as R waves present changes that are not predictable. In some patients we 
found statistically significant differences between positions.  
 
CONCLUSIONS 
 
Our results suggest that investigators should not use reference ranges for ECG 
interpretation obtained in right lateral recumbency, when ECG is assessed in other positions. 
It is necessary to establish own reference ranges for ECGs recorded in other position than 
right lateral recumbency. 
It is necessary to perform a larger study and also to find formulas to convert a value 
obtained into a position to references range values obtained in right lateral recumbency. 
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